Policy interventions aimed at affecting a specific behavior may also indirectly affect individual choices in other domains. In this paper we study the direct effect of tobacco excise taxes and smoking bans on smoking behavior, and the indirect effect on eating behavior and body weight. Using very detailed clinical data on individual health, smoking, and dietary habits, we show that antismoking policies are effective in reducing smoking, but their consequences on eating behavior dramatically depend on the specific implemented policy. Increasing excise taxes on tobacco decreases body weight and caloric intake, and it improves the quality of eaten food. Smoking bans, instead, do not significantly affect body weight, although they impact on the diet composition. Smoking bans in restaurants induce a significant rise in the quality of food and in daily caloric intake. Conversely, smoking bans in bars negatively affect the quality of the daily diet, as individuals eat more fats and less fibers, and drink more alcohol and caffeine.
Introduction
Smoking and obesity are major sources of public health concern as they are, respectively, the first and the second leading cause of preventable death in the US (Flegal et al., 2005 , Mokdad et al., 2004 . Government interventions to reduce smoking and obesity have been typically justified on the basis of the argument that smoking and obesity produce externalities (Chaloupka, Warner, 1998 , Evans et al., 1999 , Gruber, 2001 , Finkelstein et al., 2004 or, in case of dynamically inconsistent preferences, internalities (Gruber and Kőszegi, 2001, 2004 ) which the policy maker should correct. Antismoking policies have included the introduction of tobacco excise taxes and smoking bans, educational interventions, advertising campaigns, and the provision of assistance and tutoring. In this paper we focus on excises and smoking bans, which aim at discouraging smoking behavior by directly raising the cost of smoking tobacco. The established literature shares the view that these policies are very effective in reducing tobacco consumption by smokers.
1 The suggestive evidence that, over the last thirty years, smoking prevalence has been decreasing while obesity prevalence has been increasing, has raised the question of whether antismoking policies have also had unintended effects on individual behavior and, in particular, whether they have increased food consumption and individual weight. This conjecture is consistent with the medical evidence that nicotine intake reduces appetite and accelerates indi-vidual metabolism (Chiolero et al., 2008 , Mineur et al., 2011 , and with the popular wisdom that quitters gain body weight.
2
To assess the effects of tobacco excise taxes and smoking bans on eating behaviors and body weight, we exploit the geographical and temporal variability in the implementation of US antismoking policies. Our analysis is based on the 1999-2008 waves of the National Health And Nutrition Examination Survey (henceforth, NHANES), a cross-sectional representative survey of the US population that combines interviews, daily food diaries, medical examinations and blood tests, in addition to a set of motivational questions about dieting and exercising. The level of detail of this dataset allows to draw a reliable picture of individual eating habits and to clearly identify the channels through which antismoking policies affect individual behavior and health.
Our results show that rising the taxes on cigarettes has a positive effect on all proxies of a healthy diet. The share of fats over total nutrients is reduced and the share of fibers and carbohydrates increases. Moreover, after two years since the increase of the excises, individuals display a lower concentration of LDL cholesterol and triglycerides in blood. These findings are confirmed by additional self-reported information on eating habits showing that, after two years since the raise in excise tax, individuals are more likely to control their weight and choose to eat less. Consistently with the recent findings of Courtemanche (2009) and Wehby and Courtemanche (2012) , we find that a 10-cent increase in tobacco excise taxes reduces average BMI by 2.5% over a two-year horizon, an effect which our dataset allows to link to a quantitative reduction in terms of both a lower amount of total nutrients ingested and a lower daily caloric intake.
The effects of smoking bans are markedly different from the effects of taxes on tobacco, and they crucially depend on the type of public place in which the ban is enacted. In general, bans have no effect on BMI, however they do affect the quantity and quality of food eaten. After two years since the enactment of bans in bars, daily total nutrients intake decreases and the quality of food gets worse, with a larger share of fats at the expenses of carbohydrates and fibers. Conversely, bans in restaurants raise daily caloric intakes and total eaten nutrients. Interestingly, bans in bars and restaurants have opposite effects on cholesterol in blood: the former policy rises HDL cholesterol (the "good" cholesterol) and reduces LDL cholesterol (the "bad" cholesterol), while the latter increases LDL Cholesterol. This has relevant health consequences, because a higher concentration of HDL cholesterol in blood can induce atherosclerosis, an important risk factor for many heart diseases. LDL cholesterol, instead, is generally found to reduce the risk of heart attacks.
Our results confirm that, although antismoking polices were targeted to smoking behavior, they had an additional (and possibly unintended) impact on individual behavior and health. This may be an issue for the design of health-related policies, as they are often discussed and carried over under the implicit assumption that health-related behaviors are independent and that no relevant interconnection exists among them. When considering smoking and eating behavior, which are the two main causes of preventable death in most industrialized countries, this assumption does not seem to hold. Moreover, the direction of these effects can significantly vary in magnitude and sign, depending on the specific implemented antismoking policy.
The negative correlation between obesity and smoking prevalence has motivated a number of economic papers to study the effect of increasing cigarette taxes and prices on body weight. In line with the common wisdom and the medical evidence that cigarettes help reducing body weight, some studies find that a raise in cigarette prices (or excises) on average increases BMI (Chou et al., 2004; Rashad and Grossman, 2004; Rashad et al., 2006; Baum, 2009) . Other papers point to the opposite direction, finding that an increase in cigarette prices decreases BMI (Gruber and Frakes, 2006; Courtemanche, 2009; Wehby and Courtemanche, 2012) . Courtemanche (2009) shows that this mixed evidence can be reconciled if lags for cigarette prices or taxes are included in the analysis. When lags are considered, all methodologies lead to the conclusion that cigarette price is negatively associated with BMI and obesity. We improve on this literature in three directions.
First, we provide new evidence on the mechanisms that drive the negative effect of excise taxes on weight. These mechanisms are still under scrutiny and the related evidence is scarce. Using self-reported answers contained in the BRFSS dataset, Wehby and Courtemanche (2012) and Courtemanche (2009) suggest that the negative effect of prices is driven by increased exercising and an improved attitude towards health. Since self-reported measures are likely to be imprecise, these authors suggested that following research should employ a broader range of data. Using clinical data from NHANES, we show that most of the reduction in body weight is consciously pursued by individuals through a stricter diet, and that more attention paid to the quality of food eaten. Second, we extend the analysis beyond BMI, including a full set of objective dietary variables. Indeed, BMI is a highly synthetic, but rather crude measure of the body weight condition. It conveys no qualitative or quantitative information on food intake and it does not allow to distinguish fat from lean mass (Burkhauser and Cawley, 2008, Prentice and Jebb, 2001) . A more precise identification of the effect of anti-smoking policies on individual eating behavior may allow the researcher to better understand the channels through which smoking, eating, and body weight are related. In addition, studying the effect on the quality of food eaten allows a more precise assessment of the potential unintended health benefits or costs of these policies.
Third, we broaden the analysis to smoking bans in bars, restaurants, and workplaces. These policies have been only marginally analysed by previous studies. Chou et al. (2004) include clean indoor air laws in their regressions and find no consistent pattern (insignificant effects for bans in restaurants and working places, and a significant positive effect on BMI only for a residual category including places such as elevators and public transport). Liu et al. (2010) study the effect of smoking bans in workplaces and find a positive impact on BMI. However, their paper focuses on a single type of anti-smoking policy: as we will discuss in Section 3, the introduction of these policies have been often almost simultaneous, and thus their specific effect can be identified only by including all of them in the same econometric model. Consistently with Chou et al. (2004) we show that BMI is not significantly affected by smoking bans. However, other relevant dimensions of eating behavior, notably the quantity of food eaten and its quality, are in-deed influenced. The assessment of the qualitative and quantitative changes in the diet composition allows for understanding the mechanisms through which each antismoking policy affects individual behavior and health. This may provide useful information for the policy maker which aims at choosing the most appropriate intervention for improving population health.
The remainder of the paper is structured as follows. Section 2 discusses the identification strategy that we implement to estimate the causal effect of anti-smoking policies, while Section 3 introduces the data used for the empirical analysis. Section 4 presents the results, and Section 5 discusses them. Section 6 concludes.
Empirical Strategy
We want to study the effect of anti-smoking policies on several proxies of the quantity and quality of food consumed. Courtemanche (2009) argues that the effect of tobacco excise taxes on BMI may be appreciated only in the mediumlong term. This is because changes in cigarette smoking may lag excise tax changes, changes in food consumption may lag cigarette smoking, and finally BMI is likely to lag food consumption, as body-mass is a stock variable that is accumulated over time. The same reasoning applies to smoking bans. In addition, in this case, pricing strategies by bars and restaurants may lag the introduction of bans, and the potential peer effect produced by antismoking policies may take some time to become effective. For these reasons, we consider both one-year and two-year lags in the effective coverage of each policy. We thus estimate the following empirical model:
where i indexes a sampled individual, s is her state of residence, and t is the day in which she was interviewed by NHANES (t ∈ {January 1 1999, . . . , December 31 2008}).
DV ist is one of the dependent variables discussed below. Tax s,t is the average tobacco excise tax experienced in state s during the first year before day t, and Tax s,t−365 is the average tobacco excise tax experienced in state s during the second year before day t. Similarly, Bar s,t , Rest s,t and Work s,t are the average effective strengths of bans experienced in the year before date t in, respectively, bars, restaurants, and working places. X is a vector of individual and household characteristics.
3 We control for state-level unobserved heterogeneity by including a state fixed effect, and for any collective shock at the US level by including a month-times-year fixed effect. 4 Finally, we include a state-specific time trend in the regressions, to control for possible state-specific unobservable characteristics (e.g., health consciousness) that may affect the trends of both individual health and the enactment of anti-smoking policies.
Data and descriptive statistics
The main data source for our analysis is the 1999-2008 NHANES, administered by the Center for Disease Control (CDC). The NHANES is a biannual representative survey of the US population. Every two years, around 10,000 individuals of all ages are interviewed and physically examined. The main advantage of NHANES with respect to other health-related surveys (such as the Behavioral Risk Factor Surveillance System) is the rich set of information it collects from each interviewed person. 5 The NHANES interviews collect demographic, socioeconomic, dietary and health-related questions, while the examinations include anthropometric measurements and blood tests administered by medical personnel. In addition, interviewed individuals must complete a daily food diary, which is then combined with nutritional data 3 Individual characteristics include gender of the individual, a second order polynomial in age, education (measured with a dummy = 1 if the individual has at least some college education), ethnicity, and the day of the week in which the interview took place. Household controls include gender, age, squared age, and education of the household head, household size, and household poverty as measured by the distance between household disposable income per adult-equivalent and the poverty line.
4 In principle, one could use sharper controls, such as week-times-year of day-ofinterview fixed effects. However, sample size prevents us from identifying such effects.
5 Conversely, the BRFSS has a larger sample size and a panel dimension.
to obtain very detailed information on eating habits. For each interviewed person, we obtained restricted information on the state of residence and on the date of interview. We use both these sources of information to attribute the average tobacco excise tax and the average strength of the smoking bans in bars, restaurants, and workplaces faced by individuals in the two years before the interview (see Section 2). We restrict our attention to the adult population (aged 21 or more) and we use the sampling weights provided by CDC to obtain representative estimates for the US population. Table 1 reports descriptive statistics of all the variables used in the main empirical analysis. We focus on a stock measure of food consumption (BMI), and two flow measures (daily caloric intake and daily nutritional intake). In addition, food diaries and blood analyses allow us to study the effect of antismoking policies on measures of the quality of the diet, such as the share of different nutrients (proteins, carbohydrates, fibers, and fats), alcohol and caffeine consumption, and blood levels of HDL and LDL cholesterol and triglycerides.
The negative correlation between smoking and BMI (often found in the medical literature) can be appreciated in Table 2 . Indeed, smokers are overrepresented among underweight individuals, and under-represented among overweight and obese. Obviously, this spurious correlation cannot be used to infer any causal relationship.
Data on tobacco excise taxes at the state level come from the Tax Burden on Tobacco by Orzechowski and Walker (2011) . The publication reports the exact enactment date of each modification in excise taxes issued by US state Governments.
Information on smoking bans are obtained from the American Non-smokers' Rights Foundation (ANRF). The ANRF collects information on the enactment date of each clean outdoor air law issued at the city, county, or state level since the early 1920s. Three types of bans are observed: antismoking bans in bars, in restaurants, and in workplaces. The strength of any law takes a discrete value ranging from 0 (no bans) to 3 (complete ban). Simply using state-level laws would underestimate the effective strength of the bans perceived by state population. This is because in many states there are several local laws that are much stronger than the state law. Counties and cities can only impose stronger bans with respect to those provided by state law. To take this into consideration, we tessellate each state into administrative territories, that are either cities or unincorporated areas; we attribute to each of these administrative territories the maximum strength of the ban among those envisaged at the territory level a, county level c and state level s. Finally, for each state and each day t of the period 1997-2008, we construct three variables (Bar s,t , Rest s,t and Work s,t ), that are the weighted sum of the strength of the antismoking bans in bars, restaurants and workplaces attributed to each administrative territory. For example, the variable Bar s,t , which represents the average intensity of antismoking bans in bars in state s at time t, can be written as
where w acs are weights based on the territory population, obtained from the 2010 U.S. Census. Hence Bar s,t , Rest s,t and Work s,t represent the effective strength of the anti-smoking bans experienced by the average resident of state s in day t in each of these public places. Figure 1 provides visual evidence of the trend in anti-smoking policies over the period [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] . Two elements can be highlighted: first, there is general increase in the strengthening of all policies over the period; second, there is a considerable positive correlation between the implementation of different smoking bans. We control for this by identifying the effect of each policy simultaneously, by including state and time fixed effects, and by allowing for a state-specific time trend over the period of observation.
Results
In this Section, we report the results of model (1) for a set of dependent variables of eating behavior. Before doing so, and to check the consistency of our analysis with the existing literature, we study the effects of the antismoking policies under examination on the extensive and intensive margin of smoking. For comparability of the results, we consider the effects on smoking prevalence and on daily number of cigarettes smoked. The results are consistent with the literature. As shown in Table 3 , an increase in tobacco excise taxes reduces the share of smokers in the population both in the short and in the medium term: a 10 cents raise in excise taxes reduces the share of smokers by 1% after one year, and by 1.5% in the second year after the enactment of the policy. The effect is mildly significant in the short term, while it becomes more precisely estimated in the medium term. Similarly to previous studies (Adda and Cornaglia, 2012) , we fail to identify a significant effect of smoking bans in workplaces on smoking prevalence, while the effect of smoking bans in bars in the medium-term is negative, although it is only marginally significant.
The second column of Table 3 reports the results of estimating the effect of anti-smoking policies on the number of cigarettes smoked per day (i.e., the intensive margin) among the subsample of smokers. These results must be considered with caution, because focusing on those who are still smoking after the enactment of the policies is likely to yield a biased estimate of the true intensive margin of reduction. A better strategy would be to focus on those who were smokers right before the policy implementation, however the cross-sectional nature of NHANES prevents us to perform such exercise. With this caveat in mind, the results show that an increase in excise taxes is correlated with a reduction in the average number of cigarettes smoked in the state. A similar result is obtained by smoking bans in workplaces, while smoking bans in restaurants are correlated with an increase in the number of cigarettes smoked per day. The latter counterintuitive result may be due to the afore-mentioned sample selection generated by the policy itself: if it causes a reduction in smoking prevalence only among mild smokers, the share of heavy smokers in the count of smoking prevalence will increase. Since heavy smokers smoke a higher number of cigarettes per head, then the average number of cigarettes will increase.
Effects on BMI and on quantity of food
We start by replicating the exercise performed by Courtemanche, and estimate model (1) using log-BMI as the dependent variable. Results are provided in the first column of Table 4 . Consistently with his results, changes in tobacco excise taxes do not have a significant effect in the short term, while they do have a negative and significant effect after 2 years: a 10-cent increase in excise taxes decreases BMI by 2.4 percentage points (around 0.7 index points). Conversely, smoking bans do not have any significant effect on BMI.
A decrease in BMI (which is a stock variable) may be the result of a sufficiently strong reduction in the daily inflow of calories.
6 Our dataset allows us to study in detail the food consumption flows, and to link them to the possible changes in body weight. The second column of Table 4 reports the results of regressing log-caloric intake using model (1). As expected, a two-year lag in excise taxes has a strong and negative effect: a 10-cent increase reduces caloric intakes by about 5.5%. Conversely, the one-year lag coefficient is mildly significant and positive: this may signal that in the short-term individuals substitute food consumption for smoking, while in the longer term reducing smoking induces individual to eat less. Although smoking bans do not affect BMI, they do impact on eating habit. By looking at measures of flows in food consumption we find that daily caloric intake increases after two years from the introduction of smoking bans in restaurants. This points the attention toward possible adjustments in individual habits (in particular, toward an increased attendance to restaurants) and, possibly, to the pricing policies by the restaurants, which we will discuss in the next sections.
When we look at total nutrients intake (measured in grams of food ingested daily), we obtain similar results for excise taxes and bans in restaurants. Considering smoking bans in bars, however, we observe a significant reduction, as a unit increase in the strength of the ban reduces total grams of food eaten by 14.26%. Hence, individuals exposed to bans in bars reduce the amount of food eaten, while increasing the caloric content of it, and maintain constant their daily caloric intake. Or by an increase in the consumption of calories (e.g., via physical exercise), we discuss this channel in Section 5.
7 It is worth noticing that there is no clear consensus on the variable used by humans to peg their food needs. Some authors argue it is total nutrients intake (Rolls et al., 1998) , some others consider caloric intake (Brunstrom and Rogers 2012) , finally more
Effects on the quality of food
Whether total food intake is maintained constant, increased, or decreased, individual's health also significantly depends on its quality (Kant 1996) . We exploit NHANES food diaries and blood analyses to obtain direct measures of the effect of anti-smoking policies on the share of daily nutrients eaten over total food intake, and on the concentration of HDL cholesterol, LDL cholesterol, and triglycerides in the blood. Table 5 reports results for shares of different nutrients. The effect of an increase in excise taxes is markedly different in the short and in the medium run. During the first year after the tax increase, individuals experience an overall reduction in the quality of food eaten: the reduction in carbohydrates is accompanied by a significant increase in proteins and in all types of fats. Over the second year, however, the pattern is partially reversed, as the quality of food eaten is better than it was before the tax was raised: proteins get back to the initial level, and the share of carbohydrates increase. The share of fibers raises by 1.32% (which is more than half a standard deviation of the variable, see Table 1 ). Finally, fats are significantly reduced by 1.3% for every 10 cents increase in excise taxes. Table 4 shows that the reduction in total nutrient intake after two years from the introduction of smoking bans in bars is mainly driven by a reduction in carbohydrates, proteins, and fibers. Thus, notwithstanding the lower total nutrient intake, some concerns on health may be raised for a worsening of the daily balance between nutrients. The effects of the bans in restaurants and workplaces, instead, are mainly in the first year and do not seem to last in the medium-long term. After two years since the strengthening of smoking bans in restaurants, only a mild reduction in the share of proteins can be appreciated, while bans in workplaces do not have any significant effect on the quality of food.
From blood analyses we obtain information on the concentration (mg/dL) of lipoproteins (cholesterols and triglycerides) in blood. Estimates of the efrecent researches show that individuals may peg their food needs on the basis of the daily protein intake (Weigle et al., 2005) .
fects of anti-smoking policies on these variables are reported in Table 6 . The positive effect of tobacco excise taxes on food quality is confirmed even by blood-level data: after two years from a 10-cent increase in taxes, LDL cholesterol drops by 4.4%, while HDL increases by 2.8%. Triglycerides concentration is reduced by 6%. The negative impact of smoking bans in bars, as measured by shares of nutrients, is confirmed by blood-level analyses: after two years from the strengthening of the bans, LDL and triglycerides increase, while the "good" cholesterol is reduced. Finally, there is evidence of a positive effect of smoking bans in restaurants on HDL cholesterol.
Discussion
The results presented in the previous section allow us to show that tobacco taxes and smoking bans can produce very different results on eating behavior and body weight. Tobacco excise taxes induce a reduction of BMI, caloric intake and total nutrients. The reduction in the quantity of food is accompanied by an improvement in the quality of the diet, with a higher proportion of fibers and carbohydrates, and a lower proportion of fats. This improvement can be appreciated even from blood-analyses, which show a drop in LDL cholesterol and triglycerides and an increase in the concentration of HDL cholesterol. Smoking bans in bars, instead, do not have a direct effect on BMI, but they slightly reduce the daily grams of nutrients intake. This small reduction is counterbalanced by the worse quality of the food, as the share of fats increases, and the concentration of LDL and triglycerides rises. Finally, bans in restaurants induce individuals to eat larger amounts of food, both in terms of caloric intake and in terms of total nutrients. The composition of the diet is not significantly affected by this increase, with some evidence that HDL concentration rises. Bans in workplaces affect neither the quantity nor the quality of food eaten. Which are the channels through which taxes and smoking bans affect food consumption? Although both policy interventions change the incentives to smoking, they act through different pathways. Excises taxes raise the mon-etary cost of each cigarette, irrespective of the place where the cigarette is smoked. In a static framework, we would expect the smoker to react by reducing the number of cigarettes and to increase food consumption. This is indeed what we observe in the first year after the increase in excises. Addiction to smoking, body weight, and eating habits, however, take time to change, and the correct theoretical framework to interpret the effect of a change in the price of cigarettes requires a dynamic framework. If increasing the taxes on tobacco only affects individual incentives of a smoker, the theoretical predictions presented by Dragone et al. (2012) , who study the long-run price effects in a dynamic model where smoking is addictive and food consumption affects body weight, turn out to be useful.
8 According to that model, the decrease in smoking, food consumption and body weight we reported after an increase in the price of smoking signals that smoking reinforces food consumption. When reinforcement is strong enough, a reduction in smoking due to an increase in the price of tobacco leads to a reduction in the total amount of food intake and in body weight. In other words, food and smoking are complements, so that the introduction of excise taxes on tobacco allows to address two different, but related targets such as the reduction in food consumption and body weight by using just a single policy tool. Given that discussing, designing and implementing a public policy aimed at improving health-related behavior is costly, this is clearly good news for the policy maker and for the tax-payer. When considering the effect of bans on eating behavior, the picture becomes more complicated because bans do not affect the cost of each smoked cigarettes, but they are binding only in specific places and occasions. This may reduce the effectiveness of a ban in discouraging smoking behavior and the consequent effects on eating behavior, because the smoker can avoid the places where smoking is banned. The casual evidence of smokers gathering outside of restaurants or pubs where a smoking ban is enforced suggests an interesting effect produced by antismoking bans, where the "smoking break" becomes the occasion to socialize and chat with other smokers. If smokers enjoy these occasions, the ban produces a benefit from smoking, an effect which goes in the opposite direction with respect to the intentions of the policy maker. Hence, it is not obvious to expect a smoking ban to unambiguously discourage smoking, which may explain why the empirical literature has often reported small or nil effects of this kind of policy interventions. An additional, but very relevant feature of smoking bans is that they directly address one of the main concerns of the policy makers: the fact that smokers create an externality on non-smokers. By creating non smoking areas, a ban changes the way in which both smokers and non-smokers enjoy public places. In this direction, we can provide evidence that smoking bans in bars and restaurants induce people to go more often in these public places. Table  8 provides results of the effect of anti-smoking policies on two goods that are largely consumed in US bars (caffeine and alcohol) and on the number of times that the individuals report to go to restaurants over a typical week. As it can be seen, after two years bans in bars induce a significant rise in both caffeine and alcohol consumption, 9 while the introduction of a ban in restaurants increases the number of times that individuals eat out of home. This higher attendance may be explained by two reasons: it may be that a smoke-free restaurant or bar is perceived as an amenity by customers (either smokers, or non-smokers, or both); or it may be that in the long-run bars and restaurants have changed their pricing policies to counteract the potential loss of smoker customers. Although with our data we are not able to disentangle these two effects, the fact that smoking bans in restaurants and pubs have induced an increased demand for goods sold in restaurants and pubs deserves careful consideration by the policy maker. On one hand, although customers go more often to bars and restaurant after two years since the enactment of the bans, we record no increase in BMI. If one disposed of no additional information on dietary choices and on the medical condition of people, it would be tempting to conclude that bans are ineffective on changing eating behavior. This would be misleading, however, because we can see that smoking bans do impact on individual eating behavior, although the effects go in different directions. Customers of restaurants eat more healthy food, while customers of pubs eat slightly less than before the enactment of the ban, but the quality is worse. One may wonder whether these changes in eating habits and weight are intentional or not. The NHANES contains information on interviews where people where asked to report their weight at the time of the interview and one year before it.
10 This yields a subjective measure of perceived weight change over the year. If this weight change is larger than 10 pounds in absolute value, the person was also asked to report whether this change was intentional or not, and whether this goal was achieved by being on a diet and/or by exercising. The first column of Table 7 reports the results obtained by regressing the log-difference weight change during the year before the interview on anti-smoking policies. It is reassuring to observe that the estimate of the long-term effect of a tax increase is negative, as it was using objective measures of weight loss. The second column of Table 7 provides the estimates of a linear probability model in which the dependent variable is a dummy equal to 1 if individuals have tried to intentionally lose weight. In the short term tobacco excise taxes reduce the intention to lose weight, while this intention increases over the longer term. Finally, in the last two columns we report the results of linear probability models in which the dependent variables take value 1 if the individual decided to reduce weight by being on diet or by exercising (the two answers are not mutually exclusive). The results show that the intentional weight loss due to an increase in taxes was obtained through dieting, and that the perceived weight gain that followed a strengthening of bans in bars induced individuals to exercise and to follow a stricter diet.
11
10 This subjective measure of weight was not used to calculate BMI, which we instead calculated from the objective measurements of weight and height performed by the CDC personnel.
11 Interestingly people report having increased their body weight, a result that is not consistent with the objective measures based on BMI. The perceived increase in weight reported after two years since bans in bars were strengthened does not seem to be intentional, while smoking bans in restaurants reduce the willingness to lose weight.
Conclusions
In this paper we have provided new evidence on the effect of anti-smoking policies on food consumption. Our analysis extends the literature in two main directions. First, we consider the effect of antismoking policies on both stock variables, such as BMI, and on flow variables related to the quality and quantity of food. Second, we consider and compare a variety of antismoking policies such as excise taxes on tobacco and smoking bans in bars, restaurants and working places. This allows to disentangle the differential effect of each policy on individual body weight, and to precisely link these effects to changes in individual eating behavior and health.
We find that, after two years since their enactment, excise taxes reduce BMI and the quantity of consumed food. At the same time, the quality of the diet improves, with less fats, more carbohydrates, and fibers. This improvement can be appreciated even from blood analyses, where a reduction in LDL cholesterol and triglycerides and an increase in HDL cholesterol are observed. There is strong evidence that changes in eating habits are intentionally pursued by individuals. Smoking bans have different effects on quantity and quality of food eaten: after bans in bars are introduced the quality of food becomes worse; as an effect of bans in restaurants, instead, the quantity of food consumed increases, although the quality slightly increases. We provide evidence suggesting that these effects may be driven by individuals going more often to bars and restaurants as a result of the strengthening of smoke-free laws. In particular, smoking bans in bars and restaurants would favour eating and drinking out. This increase in attendance of bars and restaurants may be explained by two non-competing reasons: first, it may be that a smoke-free public place has a higher perceived amenity value for individuals (including non-smokers); second, bars and restaurants may reduce their prices as a response to the smoking bans and to avoid losing customers. To gauge the role of these two different reasons, additional information on pricing policies implemented by bars and restaurants is needed. In addition, it would be interesting to identify whether this effect is relevant for smokers and non-smokers alike. However, the cross-sectional structure of the NHANES prevents us to distinguish the impact of the policies by smoking status.
While our results are in line with those authors suggesting that policymakers should not fear anti-smoking policies to increase BMI (e.g. Courtemanche, 2009; Wehby and Courtemanche, 2012) , we suggest that we should still be cautionary in assessing the impact of antismoking policies on eating behaviors. Our main result is that antismoking policies substantially change the qualitative features of a person's diet. This association might enhance or impair the effectiveness of other weight-related policies. Identifying the channels and the effects of smoking on specific foods is thus still an open challenge that could potentially provide valuable results in terms of policy making. Notes: Standard errors are clustered at the state level. Controls include gender, age, education, and ethnicity of the interviewed person; household size, household income (measured as the distance from the poverty line), household head gender and age, and a set of day of the week dummies.*** indicates statistically significant at 1% level; ** at 5% level; * at 10% level. Notes: Standard errors are clustered at the state level. Controls include gender, age, education, and ethnicity of the interviewed person; household size, household income (measured as the distance from the poverty line), household head gender and age, and a set of day of the week dummies. *** indicates statistically significant at 1% level; ** at 5% level; * at 10% level. Notes: Standard errors are clustered at the state level. Controls include gender, age, education, and ethnicity of the interviewed person; household size, household income (measured as the distance from the poverty line), household head gender and age, and a set of day of the week dummies.*** indicates statistically significant at 1% level; ** at 5% level; * at 10% level. Notes: Standard errors are clustered at the state level. Controls include gender, age, education, and ethnicity of the interviewed person; household size, household income (measured as the distance from the poverty line), household head gender and age, and a set of day of the week dummies. *** indicates statistically significant at 1% level; ** at 5% level; * at 10% level.
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